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^'S^^i in a ° Ap P aratus for Introduction of Medicaments 
into the Human or Animal Body by Means of Iontophoresis 



ua{iouX^f D ^r'cza^ar HU uT^ an ^ 7 ior ma ^ ho «" 

Budapest, VI, H^Vry d« k' sou / ce of .f^tric c Urren t. 

, Hungary, do hereby Apart herefrom in the procedure em- 



near the 



declare the nature of thb invention f J 1 n f refroni « the procedure em- 

5 in what manner the same £ M h« Qd ? loyed U P to now ' there alwavs «ists the 

formed, to be particular?^ described Sif .? Bt in ca8e °< direct reguXa- 

ascertained in and by the £ol£Sn^t?fi V* 0 * * he * intenait v or in case of 

inent 7 6 tolLowia S atate- direct contact of the electrode with the 

n My invention relates tn an anna ^t, """an body the skin of the patient may 

iO for the introduction of ^^medfcamiSs inS be T e ,f po8ed to burns - • 

the human or animal body by meSSJ 5 t..2V P ^ P °u e of th ? iavent ion is to avoid 

iontophoresis. y 7 means ot tu « drawbacks mentioned above, this pur- 
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pose being achieved by forming, out of as 
the electrodes and the material contain* 
ing the medicament, a galvanic cell 
which itself produces the current neces- 
sary for carrying out the iontophoresis, 
liy means of this apparatus, the dimen- 70 
sums and weight of which do not exceed 
the dimensions and weight possessed in 



75 



iontophoresis. 

The introduction of medicaments into 
the human or animal body by means of 
15 iontophoresis, with the aid of an electric 
current, in which operation the material 

( * 0 £A aS - ance a bunch of co^on or a piece 
of faltering paper) containing the uiedica- 

negative electrode i, Xced in Ihl j known types of apparatus by the elec- 

human bodv »T, t!f »,? ; • on ,. tbe trodes and the material containing the 

LO nT flet S?K ;ta V be JV mmed ^ ate medicament without the source of cur- 

ment has nm^X rn«5 possible to introduce the medicament into 

SJSr in th P e case of Ih ^J^T » «*U Quantities, for instance 

t«ited bv«P.« f tt? *^ • ' C0 "»Pl^»t» during a time of 24 hours, whereby much 

30 also most* Stable orSSl ^ lt ^ rMult8 can be ob ' ai ™* thai 

medfcamenta of Z ° f ^ e treatm «* ***** * short length of 

P&'caffete, 3 aorfn^e "Stf ^ .^Z 

^SSl 9 iS^L^fh nlUA A' Wlth * be composed of the electrodes and of the 
material containing the medicament in material containing the medicament is 

rnsten^STeceof* feriSJ n^V" aW 1 ™ U and thia lo^ioT'Lot 
ltt„ I L filtering paper, has, cause any harm under any circumstance. 

40 nltS ti!„ *f n been P revloU3l y ™v*eg : There have been known apparatus for 

w nated with the necessary quantity of x * - - *• ■ 

medicament, been coated on one of its 
sides by means of spraying or by 
galvanic deposition, with a layer of metal 
, serving as an electrode. 
45 It is a drawback of the original as well 
as of the last-named improved procedure. 



80 



85 



90 



_ — — — - T u »[/j/ukuvuj lUi 

the transmission of medicaments into the 
human body which consisted of blocks of 
absorbent material adapted to be charged 95 
with the medicament, in combination 
with dry cells supplying the necessary 
current. However these cylindrical cells 

xT"; j.-roteuure, made these apparatus very thick and un- 

o ?7™'n* it a fecial low-tension source handy so that they could not be applied 

elecS?ode and ?t£3SE?*h°T ^l^f the *° the body of the P atient without dis- 
50 «5 a * 7 th ? refo r e the le °« tb °f time turbing him in his normal occupation. 

bLL,J A n?*^?* °S n - nl7 be 8hort ' 0n othe ' band . there have been 

is not UiJ .„ P 7n W W°- I™ 08 ? Ca ^ 8 known 80 caIled Sarnie boot soles con- 

itn P 6 * d bu * 19 followin ff k» sisting of flat electrodes with an inter- 105 

usual daily occupation, cannot remain mediate layer of absorbent material, 
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which, when impregnated with the per- 
apirutiou of the toot, acted as a galvauic 
cell. However, here the absorbent 
material was not impregnated with an 
5 electrolyte and current was only produced 
under the effect of the perspiration of the 
body, moreover, these apparatus were not 
adapted tor the introduction of hiedica- 
meats into the human body, but only for 
10 producing a gentle electric current 
through the feet. 

A -few embodiments of (he invention, 
shown by way of example are illustrated 
mi the annexed drawings. 
15 In the embodiment shown in cross 
section on Fig. 1 the galvanic cell con- 
sjsts of the zinc anode 1, of the carbon 
cathode 2 and of the material 3 (for in- 
stauce a piece of filtering paper, gauze 
20 or the like) intended to contain the 
medicament, the said material being 
arranged between the two electrodes 
referred to. The circuit is closed by the 
layer 4 impregnated with a substance 
25 possessing electric conductivity (a solu- 
tion of common salt or other electrolyte), 
the said layer being insulated from the 
material 3. For the sake of simplicity, 
the la}-ers 3 and 4 may consist of the 
30 same material, in which case insulation 
may be ensured by impregnating these 
layers of material at their point 5 with 
rubber solution or paraffin. In case of 
layer 4 also, it is by means of impregnat- 
*° ing it with the electrolyte, that electrical 
conductivity has been imparted, pro- 
vision must be made for preventing any 
considerable tension of opposite direction 
'n to .^ at °* *ke tension of the galvanic cell 
* u being set up between this layer and the 
anode, because if that were the case, no 
current would result, for this reason the 
connection between layer 4 and the anode 
is, in order to prevent any direct contact 
*° between the layer 4 and the anode, 
effected by means of an additional elec- 
trode 6, consisting of some material 
possessing a negative potential relatively 
to the substance of the anode, for instance 
o0 of copper. 

The carbon electrode is preferably 
applied on layer 3 in the form of 
pulverized graphite, and the pulverized 
graphite is mixed with manganese 
^° peroxide in order that, by employing an 
ammonium chloride electrolyte, a com- 
plete Leclanche cell should thus be 
obtained. 

The layers 3 and 4 are, before setting 
60 the apparatus to work, impregnated with 
a mixture of the electrolyte and of the 
medicament; — which latter may, for 
instance, be Histamin,— and are then 
_ placed on the human body, so as to make 
their non-metallic side touch the body. 



rhe human body creates a conuectiou 
ietweeu the curoon electrode and the 
fa>er 4 v m consequence whereof a current 
is generated and Histamin ions are, 
together with the other ion*.- migrating* 70 
trom the carbon electrode into the 
human body. 

By way 0 f electrolyte, a hygroscopic 
5a t '. tor ""lance magnesium chloride or 
calcium chloride, is preferablv employed 75 
\ n p rt, « to ensure that the lavers 3 and 
4 should hereby permanently remain wet 
and electrically conductive. " 

in the embodiment illustrated on fig. 2 
the human body is connected into the 80 
internal circuit of the galvanic cell. In 
this arrangement it is again a zinc elec- 
trode 7 that is employed by way of anode, 
and a carbon electrode 8 by way of 
cathode, but here these electrodes are in 85 
direct mutual contact and the current 
flows from the anode through the layer 
9 impregnated with the electrolyte and 
with the medicament into the human 
body and from the latter through the on 
layer 10 to the cathode. Instead of car- 
bon also tin may be used as material of 
the cathode and the electrodes can be 
formed by spraying zinc and tin on the 
layers 9 and 10, respectively. Instead of 95 
spraying, the electrodes can also be 
formed by galvanic deposition of zinc 
and tin on the layers 9 and 10 or by 
metal foils cemented to said layers. 

In this arrangement the layers 9 and 100 
10 can by means of impregnating them 
with an adhesive substance, for instance 
with rubber solution, be made to consti- 
tute a plaster so that the whole apparatus 
may be applied on the human body in 105 
the manner of a plaster. 

In order to diminish the external 
resistance, i.e. the resistance of the direct 
connection between the anode and the 
cathode, the anode may also be extended HO 
so as to cover the whole area of the 
cathode, as shown on fig. 3. 

In the embodiment illustrated in plan 
view on fig. 4, the area serving for the 
introduction of the medicament into the 115 
human body has been made much larger 
than the electrodes, so as to enable the 
sick limb, for instance the thigh to be 
thus entirely swathed with the laver 
containing the medicament. The zinc 120 
anode 11 and the copper cathode 12 are 
here again in direct mutual connection 
and the anode as well as the cathode are 
each connected with a tape of paper or of 
gauze 13, 14. The tape 13 is ininreg- 125 
nated with thn electrolyte and with the 
medicament, whilst the tape 14 is impreg- 
nated only with the electrolyte or with 
some other electrically conductive sub- 
stance, following which the whole *30 



410,009 



swaddling* wrapper is placed on the sick 
limb and as 3 uou as this has been done, 
iontophoresis at once starts. 

Having now particularly described and 
5 ascertained the nature ot niy said inven- 
tion and in what manner the same is to 
be performed, I declare that what I 
claim is : — 

1. ). Apparatus for the introduction of 
10 medicaments into the human or animal 

body by means of iontophoresis, charac- 
terized by a galvanic cell comprising two 
electrodes made of materials possessing 
different electrical potentials and hv a 
15 layer of material impregnated with' the 
medicament and with an eleHndvte. in 
direct contact with the anode. 

2. ) An embodiment of the apparatus 
claimed in claim 1 characterized in that 

20 the two electrodes are in diivrt mutual 
electrically conductive connection so that 
it is the internal circuit of the galvanic 
cell which is open and adapted to be 
closed by the human body to be medically 

25 treated. 

3. ) An embodiment of * the apparatus 
claimed in claims 1 and 2 characterized, 
in that one of the electrodes covers the 
other electrode over the whole extent of 

30 the latter. 

4. ) An embodiment of the apparatus 
claimed in claims 1 to 3, characterized in 
that the electrically conductive connec- 

^ tion between the human body and the 
**** cathode likewise is effected by means of 
a layer of material impregnated with an 
electrically conductive substance, the 
said layer of material being connected 
with the cathode and insulated from the 
40 layer of material belonging to the anode. 

5. ) An embodiment of the apparatus 
claimed in claims 1—5, characterized in 
that both electrodes are fitted with a layer 

_ of material capable of being impregnated, 
° shared by them in common, the part 
belonging to the anode of the sard layer 
of material being insulated from that 
part of the said layer of material which 
belongs to the cathode, by means of im- 
ou pregnation with an insulating .*nl>stance. 

6. ) An embodiment of the apparatus 
claimed in claims 1 — 6, charan prized in 
that the layers of material t»i In- im- 



„ pregnated with the medicamtMit and/or 
with an electroljte form tapes arranged 
at both sides of the electrode* I..mii<; in 
direct mutual connection. 

7*) An embodiment of the apparatus 
claimed in claim 1, characterize 1 in that 

w the layer of material impregnat-d with 
the electrolyte and with the mrdienment 
is arranged between the two electrodes 
which are not in mutual contact and it 
is the external circuit of the galvanic cell 

00 thus formed which is to be closed 1>3' the 



human body. 

3.) An embodiment of the apparatus 
claimed iu claims 1 and S characterized 
in that the connection between the human 
body and the cathode is effected in a 70 
direct manner whilst the connection 
between the human body and the anode 
is eftected by means of alaver of material 
impregnated with an electficallv conduc- 
tive substance, the said layer of material ' 75 
being insulated from the laver of material 
containing the electrolyte/ 

9. ) An embodiment of the apparatus 
claimed in claims 1 and 9, characterized 
in that the layer of . material serving for 80 
closing the external circuit is likewise 
impregnated with electrolyte and is not 
connected with the anode in a direct 
manner but through an intermediate 
additional electrode consisting of a 85 
material possessing a negative potential 
relatively to the anode. 

10. ) An embodiment of the apparatus 
claimed in claims 1 — 10, characterized in 
that the anode consists of zinc and the 00 
cathode of carbon. 

11. ) An embodiment of the apparatus 
claimed in claims 1 and 10 characterized 
in that the third electrode, which is in 
connection with the anode, consists of 95 
copper. 

12. ) An embodiment of the apparatus 

C i aime i d ia claim3 1 — A2 » characterized in 
that the layers of material to be impreg- iqo 
nated with the electrolyte, or respectively 
with the electrolyte and the medicament, 
consist of filtering paper. 

13. ) An embodiment of the apparatus 
claimed in claims 1 — 12, characterized in 105 
that the layers of material to be impreg- 
nated with the electrolyte, or respectively 
with the electrolyte and the medicament, 
consist of textile fabrics. 

14. ) An embodiment of the apparatus HO 
claimed in claims 1 — 14, characterized in 
that the electrolyte consists of a solution 
of ammonium chloride. 

15. ) An embodiment of the apparatus 
claimed in claims 1 — 14 characterized in 115 
that the electrolyte consists of a solution 
of magnesium chloride. 

16. ) An embodiment of the apparatus 
claimed in claims 1 — 14 characterized in 
that the electrolyte consists of a solution 120 
of calcium chloride. 

17. ) An embodiment of the apparatus 
claimed in claims 1—17, characterized in 
that the electrodes consist of metal foils 
cemented on the layer of material to be 125 
impregnated with the electrolyte. 

18. ) An embodiment of the apparatus 
claimed in claims 1 — 17, characterized in 
that the electrodes consist of a layer of 
metal sprayed on the layer of material 130 
to be impregnated with the electrolyte. 
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19.) An embodiment of the apparatus 
claimed in claim* 1-17, characterized S 
that the cathode consists of pulverized 
graphite, smeared <m the layer of material 
to be impregnated with the electrolyte. 

~0.) An embodiment of the apparatus 

th.Ttl m , C u lal , ma l - lT cuaracterized in 
that the cathode consuts of a mixture of 

10 maD f -f e3e P eroxi de and pulverized 
10 graphite, 3mear e d Qn the \ y ^ lZ f ( 

eTcfrolyte* 0 ^ with the 



claim! i a embod "nent of the apparatus 
hat til 1 ! 1 Claim / 1 ~ 17 ' characterized ?u 

tut. V i f el f ctrol yte is made to con- 
J^? a P 133 *" «»y impregnating it with 
an adhesive substance. • 

Dated this 16th day of October 1933 
A. A. THORNTON", ' 
- v Chartered Patent Agent 
>, Essex Street, Strand, London, V C 2- 
tor. the Applicant. * 
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